miR-181a mediates TGF-β-induced hepatocyte EMT and is dysregulated in cirrhosis and hepatocellular cancer.
Epithelial-mesenchymal transition (EMT) has been implicated in the processes of embryogenesis, tissue fibrosis and carcinogenesis. Transforming growth factor-β (TGF-β) has been identified as a key driver of EMT and plays a key role in the pathogenesis of cirrhosis and hepatocellular carcinoma (HCC). The aim was to identify microRNA (miR) expression in TGF-β-induced hepatocyte EMT. We treated a human hepatocyte cell line PH5CH8 with TGF-β to induce an EMT-like change in phenotype and then identified dysregulated miRs using TaqMan Low Density Arrays. MiR expression was altered using miR-181a mimic and inhibitor in the same system and gene changes were identified using TaqMan gene arrays. MiR-181a gene expression was measured in human and mouse cirrhotic or HCC liver tissue samples. Gene changes were identified in rAAV-miR-181a-expressing mouse livers using TaqMan gene arrays. We identified miR-181a as a miR that was significantly up-regulated in response to TGF-β treatment. Over-expression of a miR-181a mimic induced an in vitro EMT-like change with a phenotype similar to that seen with TGF-β treatment alone and was reversed using a miR-181a inhibitor. MiR-181a was shown to be up-regulated in experimental and human cirrhotic and HCC tissue. Mouse livers expressing rAAV-miR-181a showed genetic changes associated with TGF-β signalling and EMT. MiR-181a had a direct effect in inducing hepatocyte EMT and was able to replace TGF-β-induced effects in vitro. MiR-181a was over-expressed in cirrhosis and HCC and is likely to play a role in disease pathogenesis.